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Option 1: Central Artery Four-Track Option 2: Central Artery Two- Track 
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Back Bay Portal between Shawmut Avenue and Washington Street 
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Back Bay Portal is utilized in all alternatives. 


Location: 

e 2./5% grade means approach to portal must 
begin immediately east of Back Bay station, with 
portal located between Shawmut Avenue and 
Washington Street. 


Method of Construction: 
e Constructed using boat sections and cut-and- 
cover. 


Construction Impacts: 

e Limited single-tracking from Back Bay into South 
Station. 

e Temporary rerouting of some or all Amtrak, 
Providence, Stoughton, and Franklin Line service 
via the Fairmount Line into South Station (this 
requires electrification of the Fairmount line to 
allow electric Amtrak service into South Station 
during construction). 

e Termination of the Worcester Line and Amtrak 
Lakeshore Limited service west of Back Bay unless 
a viable rerouting (i.e. via the Grand Junction Line 
into North Station) is identified. 
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The following maps show 
potential locations for the North 
station and South Station 
platforms, and how each option 
affects pedestrian connectivity 
and access. 


The accompanying tables 
estimate the change in walk 
times from the platforms to 
typical waking destinations 
from the existing stations. 


South Station Platform: Location Alternatives and Passenger Walk Times 
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Station 
Depth (ft) 
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* Walking distance measurement taken from the center of the platform. 
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MBTA Service Plan Service Plan Alternatives 

. No Build South Station Expansion NSRL Regular NSRL All-Day Peak 
These alternative MBIA Service Plans are All-Day Peak Service Service (2-Track) Service (2-Track and 
used to test the overall operations of the (No NSRL) 4-Track) 


rail network, and measure the impacts 

of changes in train frequency along each 
rail corridor. Each Service Plan has been 
calibrated to provide a high level of service 
for MBTA passengers while maintaining 
operational effectiveness. 


Peak Current service Maximum achievable Maximum achievable Maximum achievable 
Level Service schedule service levels” service levels” service levels” 


Off-Peak Level Current service Maximum achievable Maximum achievable 


Hourly Service 


Service schedule service levels” service levels” 


Service Plan alternatives use a combination 
of peak and off-peak strategies to deliver 
performance, and can be operated through 


any of the alignment alternatives, except as oe South Coast line South Coast line South Coast line 
South Coast south Coast line via , , | 

noted. Rail Mignieearmacr via Stoughton via Stoughton via Stoughton 

g (fully electrified) (fully electrified) (fully electrified) 





“A potential frequency of trains every 10-30 minutes depending on the line 


Service Plan Assumptions 


e NSRL Tunnel can support 17 trains per hour (per track, e Quick passenger boarding and alighting using all e Significant infrastructure investments beyond the tunnel may be needed to 
per direction). train doors, similar to rapid transit operations. meet the above assumptions: 

e NSRL process held 2-3 slots per hour in each direction e Based on trains following precise schedule ¢ Resignaling of 30 track miles supports increased service. 
for each tunnel options for Amtrak service. This allows operations that maintain a 17 trains/hour frequency. * Double Tracking at Worcester, Fitchburg, and Newburyport / Rockport (between 
flexibility for Amtrak to use tunnel capacity to serve e All trains operating through the tunnel are interlined MeNall & Northey Point Junctions - between Swampscott and Salem stations). 
intercity needs. Significant infrastructure and rolling stock with another line on the other side of the system. ECA One) Har akihea’ ritcniigy no Wel aae wiercester 


6 
improvements (as part of the NEC Future process) may be _®_ All trains serve North Station at new subsurface TURD eho OSS aVel Gt NCH OiG Fann Ane nalnQunt 
e Crossing and Passing Loops at Needham, Old Colony (passing loop between 
required. platforms 
. Abington and Whitman Stations), and Haverhill. 
e Service Plans assume no constraints on station parking. 
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Service Assumptions 





NSRL Regular Service and NSRL All-Day Peak Service (2-track) 


NSRL All-Day Peak Service (4-track) 
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Cost Estimate Overview 


South Station 
Expansion All-Day 
Peak Service 


e 
$8,629,000,000 $9,493,000,000 $10,701,000,000 $17,730,000,000 


Vehicles $1,397 ,000,000 $2,380,000,000 $2,380,000,000 $2,380,000,000 $2,439,000,000 
e 


Central Artery South Pearl / Central Artery 
(2 - Track) Fe) altel gator OTe) ale [cates (4 - Track) 





Upstream Investments to 


Support Increased Service $833,000,000 $1,307 ,000,100 $1,307,000,100 $1,307,000,100 $1,321 ,000,000 e 


® 
SSX* $2,466,000,000 N/A N/A N/A N/A 
@ 


Total $4,696,000,000 $12,317,000,000 $13,181,000,000 $14,388,000,000 $21,491,000,000 








* Includes only project elements from MassDOT’s South Station Expansion Federal Environmental Filing 


Cost Estimate Assumptions: 
e Each alternative has 2 stations except for the Central Artery 4-track which has 3 stations 
e 2028 Midpoint of Construction USD 


e Additional Vehicles costs are part of increased service in all alternatives 





Cost Estimate Methodology 


Escalation to midpoint of construction (2028): 
Standard practice for construction costs. Aims at 
simplifying the cost-loading strategy of a project 
by assuming that 50% of the project cost will be 
incurred in 50% of the project’s duration. 

Every cost estimate is escalated by 3.5% for 
escalation per year. 

Costs include: Alignment Lengths, tunnel types, 
station areas, trackwork, portals, and allowances 
Allowances: underpinning works, roadway 
reconstruction, and utility relocations. 

Total Design Build Costs = Direct Costs + 
Indirects + Contractor’s Overhead / Profit + 
Design Engineering 

Total Project Costs = Total Design Build Costs + 
Owner’s Soft Costs + Project Risk Contingency + 
Escalation to Midpoint of Construction 
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Operating Cost Estimates 





Operating Cost Estimates 
Operating costs have been estimated for the No Build, South Station 
Expansion All-Day Peak Service, and NSRL Regular Service options. 


No Build 


South Station Expansion NSRL Regular 


All-Day Peak Service Service 


Vehicle Revenue 16,420 41,550 51,470 
Miles / Day 





Operating 
Expenses / Year $400M $775M $929M 


*2018 dollars 


Operating Cost Methodology 


e Train miles and hours provide the basis 
for the estimation of operating costs, 
including maintenance 

e Distances are derived from the current 
MBTA Commuter Rail track network 

e Journey times are based on current 
schedule timings 

e Non-revenue mileage and train hours 
are based on assumed trainyard 
locations. (A high-level assessment of 
yard capacity has been undertaken) 


e The calculations do not allow for non- 
revenue moves between lines during 
operating hours or any additional 
movements required for rolling stock 
maintenance or refueling. 

e Mileage and hours are based on the 
whole consist rather than per coach. 
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Operating Cost Inputs 
The chart below shows train miles and hours per Service Plan alternatives. 


Weekday Daily Totals 





Service Non-revenue Non-revenue 
Revenue Miles | Revenue Hours 
Alternative Miles Hours 


No Build 16,420 930 


South Station 
Expansion 

All-Day Peak 41,550 1,370 
Service 

NSRL Regular 

Service (2- Track) saci =n 

NSRL All-Day 

Peak Service 51,470 1,690 
(2- Track) 

NSRL All-Day 

Peak Service 55,230 1,780 
(4-Track) 
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Dual-mode locomotives are proposed for the NSRL tunnel alternatives as they are 
able to travel on both the electrified and non-electrified portions of the commuter rail 
system, switching between diesel and electric operations as appropriate. The chart 
below shows how the MBIA’s fleet would change under each alternative to provide 
significant capacity across the network. 









Rail Fleet Breakdown 


SSX All-Day Peak 
(No NSRL) 


90 Diesel | 145 Diesel 


ee ee a ee ee ee eee ee 


NSRL 2-Track 
Tunnel 


NSRL 4-Track 


Yom sleli(e| Tee 


42 Diesel 32 Diesel 






Locomotive 
Type 


120 Dual-mode 130 Dual-mode 


Coaches 





eee (including SCR 
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| Haverhitl | to | Northstation | aol, aot, aot] 

| towel | to | North station | of aol, ota, 

Sate rate y L___Needham | to | Southstation | zoloft, 

"Peak (NoNSRL) | __Frankin | to | South Staton [aol ao)_—=——aof_—=— ao] 

| Middleborough/scR | to | SouthStaion | gol_— wo}, sof] 120 

| Kingston/Plymouth_| to | South station | sols go], ta 

[Gweorbush | | SouStaton | oof eof ——adi_——edi——itza 

| Fairmount | to | SouthStation | ts] co} St] =o] 

mservice  |___Worcester__—[ to [NewburyporRockpot | ts] aol_— 5] 0] 

| Needham | to | Fitchburg | sof o_o], Sw, ta 

| Frankin | to | Fitchburg | asf oof, ota 

| Providencescr | to | Lowell | o_o, a0] 

| Providence/SCR_| to | Haverhil | 20] 20] | 

| Middleborough | to | South Station | zo, wo} a0] 820 

| Kingston/Plymouth | to | South tation | sols go] wo] 

| Greenbush | to | South Station | gow} sof] 120 

eavesouel 

| Needham | to | Fitchburg | aol], o]_ Sc, 

| Frankin [| to | Fitchburg | ts] t,t] ts] 

| Providence’SCR | to | Lowel | tof ta] te] St, 

| Providence/SCR | to | Haverhit! [| 20] ao] ao] 

| Dedham | to | SouthStation | ao). goa] Ss] 

| Middieborough | to | South Station | sols] co], 

| Kingston/Plymouth | to | South Staion | gol_— go} af] 

| Greenbush | to | Southstation | sof wo|_ co], =, 

| Worcester | to [NewburyportfRockport | gol_— go}, ao] 0] 

“Service (a-track) |___ Worcester [ to | Fitchburg | ts] ta] Sag] ts| a0 
Service (4-track) 

| Needham | to | Haverhi! | gol go|, co], Sc, 

| Frankin [| to | Havernit, ~—| xo go) 

| Providence’scR | to | Lowel | tof tol tol St, 

[Farmount__[ © [NewbupportRocksor| ao) aol aol aol en 

[Fairmount | to | Fitchburg | go} cof Sco] Ss, 





